REMARKS 
Claim Amendments 

Claims 1 and 12 have been amended to use the term "inhibiting the occurrence" in place 
of - - prevention - -. 

Claim 1 1 has been incorporated into claim 1. 

Claims 21 and 22 have been incorporated into previous claim 12. 

Claims 13-14 and 16-20 have been amended in view of the amendment to claim 12. 

Claims 1 1, 15 and 21-24 have been canceled. 

The only rejection raised to claim 5 was a § 1 12 rejection based on its related 
independent claim 1 . New claim 25 includes the limitations of previous claim 1 (with the 
changes necessary to overcome the § 1 12 rejection) and original claim 5. New claims 26-29 
depend from new claim 25 and correspond to original claims 2,3,6, and 1 1 respectively. It is 
therefore believed that new claims 25-28 are in condition for allowance. 

35 U.S.C. § 112, First Paragraph Rejection 

The Office Action rejected claims 1-24 under 35 U.S.C. § 1 12, first paragraph. However, 
the Office suggested using the term "inhibiting the occurrence" in place of - prevention - in the 
claims. Accordingly, claims 1 and 12 have been amended as suggested. 

It is submitted that the rejection under 35 U.S.C. § 1 12, first paragraph has been 
overcome. 

35 U.S.C. § 102(b) Rejection 
Claims 12, 14-15, 18 and 21 were rejected under 35 U.S.C. § 102(b) as being anticipated 
by U.S. Patent No. 4,906,670 to Higashi et al. ("Higashi"). 
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This rejection under Higashi was not applied to previous claim 22 which has now been 
incorporated into claim 12. Accordingly, it is submitted that this rejection under 35 U.S.C. § 
102(b) has been overcome. 

35 U.S.C. § 103(a) Rejections 
Claims 1-2, 4, 8, 11-13, 15, 18 and 21-24 have been rejected under 35 U.S.C. § 103(a) as 
being obvious over U.S. Patent No. 5,972,366 to Haynes et al. ("Haynes ") in view of U.S. 
Patent No. 6,063,061 to Wallace et al. ("Wallace "). The Office Action also notes that the 
previous 103(a) rejection of claims 3, 5-7, 9-10, 14, 16-17 and 19-20 under Haynes and Wallace 
has been withdrawn. 

First, it should be noted that claim 1 now requires the use of a "gel" dressing as recited in 
previous claim 1 1 . Claim 1 has always recited a "flowable" dressing. 

Second, it should be noted that claim 12 now recites a kit with a syringe and also requires 
the use of a "gel" dressing as recited in previous claim 20. Claim 12 has always recited a 
"flowable" dressing. 

In Haynes, all of the collagen derivative materials are in the form of a sponge. At column 
4, lines 49-51 of Haynes, it is stated that "an example of a surgically implantable material which 
may be employed is the Gelfoam® brand absorbable gelatin sterile sponge". At column 5, lines 
16-18 of Haynes, the gelatin sponges of attached U.S. Patent No. 4,292,972 are mentioned. It 
can be seen that throughout the patent, Haynes is describing a sponge material. The previously 
submitted Inventor's Declaration explained that sponges are not flowable. 

The Office Action concedes that the preferred material in Haynes is a sponge. However, 
the Office Action points to the disclosure of "gels" at column 4, line 25 of Haynes. The Office 
Action further argues a "gel is flowable", citing materials from Answers.com. 

-8- 



The Applicant respectfully disagrees that a gel is necessarily flowable. Some gels are 
flowable; however, some gels are nonflowable. In this regard, attached U.S. Patent No. 
5,071,657 describes in the Abstract nonflowable physiologically acceptable gels. Column 3, 
lines 25-27 of U.S. Patent No. 5,071,657 further describe the use of a thickener to make a 
nonflowable gel. The thickener may be gelatin (column 3, lines 14-15). Thus, gels having 
collagen derivatives can be nonflowable. 

When faced with Haynes, which throughout the patent describes sponge materials and 

does not mention a flowable gel, one would not conclude that Haynes is describing a flowable 

gel. In contrast, one skilled in the art would conclude that Haynes is describing nonflowable 

gelatin sponges. Furthermore, attention is directed to M.P.E.P. § 21 12 IV. which states that 

"To establish inherency, the extrinsic evidence 'must make clear that the missing 
descriptive matter is necessarily present in the thing described in the reference, and that it 
would be so recognized by persons of ordinary skill. Inherency, however, may not be 
established by probabilities or possibilities. The mere fact that a certain thing may result 
from a given set of circumstances is not sufficient.' " In re Robertson, 169 F.3d 743, 745, 
49 USPQ2d 1949, 1950-51 (Fed. Cir. 1999) 

Thus, a "flowable" gel is not "necessarily present" in the materials described in the Haynes 
reference. On the contrary, the entire context of Haynes suggests nonflowable gelatin sponges. 

Wallace was cited in the Office Action as teaching a method for delivering the gel of 
Haynes. It is well settled that "prior art can be modified or combined to reject claims as prima 
facie obvious as long as there is a reasonable expectation of success ." In re Merck & Co., Inc., 
800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986) (see M.P.E.P. § 2143.02, underlining added). It 
is respectfully submitted that nonflowable materials as in Haynes cannot be delivered via a 
syringe as in Wallace. Therefore, it is believed that there would be no expectation of success 
when combining Haynes and Wallace. 
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Accordingly, it is respectfully submitted that independent claim 1 (and claims 2-10 that 
depend thereon) and independent claim 12 (and claims 13-20 that depend thereon) are patentable 
over Haynes and Wallace. 

Claims 6-7, 9-10, 16-17 and 19-20 have been rejected under 35 U.S.C. § 103(a) as being 
obvious over Haynes in view of U.S. Patent No. 6,224,893 to Langer et al. ("Langer"). 

Langer was cited as a secondary reference teaching metal cation cross-linkers. However, 
Langer does not make up for the deficiencies of Haynes noted above. Accordingly, it is 
respectfully submitted that independent claim 1 (and claims 2-10 that depend thereon) and 
independent claim 12 (and claims 13-20 that depend thereon) are patentable over Haynes and 
Langer. 

Claims 6-7, 9, 16-17 and 19 have been rejected under 35 U.S.C. § 103(a) as being 
obvious over Haynes in view of U.S. Patent No. 5,573,771 to Geistlich et al. ("Geistlich "). 

Geistlich was cited as a secondary reference teaching peroxide cross-linkers. However, 
Geistlich does not make up for the deficiencies of Haynes noted above. Accordingly, it is 
respectfully submitted that independent claim 1 (and claims 2-10 that depend thereon) and 
independent claim 12 (and claims 13-20 that depend thereon) are patentable over Haynes and 
Geistlich. 

Claim 3 has been rejected under 35 U.S.C. § 103(a) as being obvious over Haynes in 
view of Higashi. 

Higashi was cited as a secondary reference teaching atelocollagen. However, Higashi 
does not make up for the deficiencies of Haynes noted above. Accordingly, it is respectfully 
submitted that independent claim 1 (and claims 2-10 that depend thereon) and independent claim 
12 (and claims 13-20 that depend thereon) are patentable over Haynes and Higashi. 
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Claims 10 and 20 have been rejected under 35 U.S.C. § 103(a) as being obvious over 
Haynes, Higashi and Geistlich. 

Higashi was cited as a secondary reference teaching atelocollagen. Geistlich was cited as 
a secondary reference teaching peroxide cross-linkers. However, Higashi and Geistlich do not 
make up for the deficiencies of Haynes noted above. Accordingly, it is respectfully submitted 
that independent claim 1 (and claims 2-10 that depend thereon) and independent claim 12 (and 
claims 13-20 that depend thereon) are patentable over Haynes and Higashi and Geistlich. 



It is believed that the entire application has been placed in condition for allowance. 

Having paid for twenty- four claims and three independent claims, no additional claim 
fees are believed to be due for the new claims. Please charge the extension fee to Deposit 
Account 17-0055. If any other fees are needed, please charge them to Deposit Account 17-0055. 



Conclusion 



Respectfully submitted, 



Michael D. DeGould 



Dated: July 17, 2007 



By: 




Richard T. Roche 



Registration No. 38,599 
Quarles and Brady LLP 
41 1 East Wisconsin Ave. 
Milwaukee, WI 53202 
(414) 277-5805 
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genie, or anabolic effects, such as estrogen, estradiol 
DEVICE FOR TRANSDERMAL and their esters, e.g., the valerate, benzoate, or undecy- 

ADMINISTRATION OF ACTIVE MEDICINAL late, ethinylestradiol, etc.; progestogens, such as nore- 
AGENTS thisterone acetate, levonorgestrel, chlormadinone ace- 

5 tate, cyproterone acetate, desogestrel, or gestodene, 
This is a continuation of application Ser. No. etc.; androgens, such as testosterone and its esters (pro- 
07/363,799, filed June 9, 1989, and now abandoned pionate, undecylate, etc.), etc.; anabolics, such as meth- 
which is a continuation of application Ser. No. androstenolone, nandrolone and its esters, etc.; etc. 
07/240,666, filed Sept. 6, 1988 (abandoned), which is a i n general any pharmacologically active compound 
continuation of application Ser. No. 07/058,727, filed 10 can be administered using the device of this invention as 
n of i on g M jt is compatible with the composition of this 
invention and with transdermal application. The latter 
BACKGROUND OF THE INVENTION SSltS%S£^ ^ 

The present invention relates to a new agent and 15 trans derma] system, the drug is absorbed from the skin 
method for transdermal administration of medicaments. j nt0 tne capillaries that run under the skin and then into 

It is known that the bioavailability of active medicinal ^ g enera ] circulation, 
agents administered orally or intravenously is fre- -j^e amount of active medicinal agent contained in 
quently unsatisfactory. In recent years, attempts have ^ device is> of course> dependent on the desired dos- 
therefore been made to improve the bioavailability of 20 age and on its effectiveness and absorbability and must 
the active medicinal agents by transdermal admimstra- be determined in eac h individual case, as is fully con- 
tion. Thus, a device for transdermal administration of ventiona i using the usual preliminary routine testing 
glyceryl trinitrate has been described for example in and considerations. The amount of active material will 
German Unexamined Laid-Open Application 3,131 610. ^ ^XToUed by variation of its concentration in the gel 
However, this .device is unsuitable for transdermal ad- 25 nem and by variation of the amount of gel dis- 

mimstration of solid medicines of low water solubility £ jn ^ sjlicone teer 

since the diffusion rate of such active agents is too low *~ Whhout jntendjng w Hmit this invenljon ;„ any way> 
in such a device. typjca] conce ntrations of the active agent in the gel will 

SUMMARY OF THE INVENTION 3Q generally be about 50-80 wt %, and typical amounts of 

. , . . , ... . .. ,„ ■ , „ the total ge) component in the elastomer will be about 

Thus, it is an object of th,s mvent.on to P ovide a « J 

new, improved device or agent for transdermal admin- P \ compos ition involved. The 

istration of pharmacologically active compounds. e . r 

Other objects of this invention will be apparent to kw«" vdue of about 50% is generally ^due to ■conad"- 
those skilled in the art to which this invention pertains. 35 «»°» rmmmum practical duration of admimstra- 

These objects have been achieved by providing a no " wmch ca " be , used - , ul . 

device for transdermal administration of active medici- Active medicinal agents readily soluble ,„ water can 
nal agents, wherein the active medicinal agent is dis- be dissolved m gels comprising water and a thickener 
solved to at least 50% in a nonfiowable, physiologically wh ' ch { ° T ™ a j Since the device of this invention is 
acceptable gel present in microdisperse distribution in a 40 preferably intended for transdermal administration of 
crosslinked silicone elastomer. medicines having low water solubility, the gel used for 

dissolving the active ingredient preferably comprises a 
DETAILED DISCUSSION thickener, a physiologically acceptable, high-boiling 

In contrast to the prior art, the device of this inven- («*. » boiling point of about 80' or higher) organic 
tion is very well suited for transdermal administration 45 solvent and, optionally, water, 
of even solid drugs having low water solubility, e.g., in The optionally aqueous solvents must be sufficiently 
the range of about 5% or lower. lipophilic to dissolve the medicine, but, on the other 

Suitable active medicinal agents which can be dis- band, they must also be adequately hydrophihc to pro- 
solved in the gel include, for example, compounds ac- vide the desired active agent transport through the skin, 
tive as analgesic-antirheumatics, e.g., with ulcerogenic 50 Suitable solvents include, for example, dimethylform- 
side effects, antibiotics, ergot compounds, preceptor amide or, preferably, polyhydric alcohols or polyvalent 
blockers, prostaglandins, prostacyclins, cardioactive ethers. Examples for polyhydric alcohols or polyvalent 
glycosides, pharmacologically active peptides, espe- ethers include: ethylene glycol, propylene glycol, glyc- 
cially steroid hormones, and many others. erol, ethylene glycol monomethyl ether, ethylene gly- 

Suitable analgesic-antirheumatic agents include, for 55 col dimethyl ether, dimethylisosorbide (=3,6-dime- 
example, phenylbutazone, oxyphenbutazone, indometh- thoxyfuro[3,2-b]furan), diethylene glycol and ethers 
acin, naproxen, ibuprofen, etc. Suitable antibiotics in- thereof (Dr. Otto-Albrecht Neumuller: Rompps Che- 
clude, inter alia, the penicillins, tetracyclines, strepto- mie Lexikon, 7th ed., 1972, Franckh'sche Verlagshand- 
mycins, etc. Suitable ^-receptor blockers include, for lung [publishers], Stuttgart, Federal Republic of Ger- 
example, pindolol, mepindolol, propranolol, etc. Suit- 60 many (Rompp), 814, 815), or polyethylene glycols ha v- 
able prostaglandins or prostacyclins include, for exam- ing a molecular weight of up to 600 ("Rompp", 2750, 
pie, iloprost or nileprost, etc. Suitable cardioactive 2751). The hydrophilicity of the solvents can be in- 
glycosides include, for example, the digitalis glycosides creased by adding water. On the other hand, the lipo- 
or the strophanthins, etc. Suitable pharmacologically philic property of the solvent can be raised by adding 
active peptides include, inter alia, the gonadotropin- 65 nonpolar oils, e.g., the esters of long-chain fatty acids 
active peptides, e.g., LH-RH, etc. known under the name of "Cetiol" ("Rompp", 539). A 

Suitable steroid hormones especially include the sex- suitable hydrophilic/lipophilic balance can be achieved 
ual hormones having estrogenic, progestational, andro- by routine preliminary testing where necessary. Typical 
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satisfactory HLB values are about 2-20, preferably and the catalyst. A suitable platinum catalyst is, for 

4-16. example, 2,4,6,8-tetramethyl-2,4,6,8-tetravinyIcyclotet- 

The device of this invention, of course, can contain rasiloxanyl platinum, 

only anhydrous solvents if the thickener required for The network chain length of all of the silicone elasto- 

gel formation is swellable therein, such as, for example, 5 mers can be varied within wide limits, by variation of 

carboxymethylcellulose in dimethylisosorbide. Other- the quantitative ratios of reactants, e.g., of polydimethyl 

wise, such an amount of water must be added to the hydrogen siloxane, vinyl-group-terminated polydimeth- 

solvent as to make swelling of the thickener possible. ylsiloxane, and 2,4,6,8-tetramethyl-2,4,6,8-tetravinyl- 

Typical amounts of water when present are about 5-40 siloxane, and by variation of the chain length of the 

wt %, precise amounts being readily determinable 10 re actants, e.g., polymethyl hydrogen siloxane and vi- 

based on the details of this application. nyl-group-terminated polydiraethylsiloxane. This 

Suitable thickeners (See, e.g., "Rompp", 3792) are the m akes it possible to produce devices of this invention 

swelling agents customarily used for gel formation in for the transdermal administration of active medicinal 

galenic pharmacy. Examples of suitable thickeners in- agents with differing diffusion coefficients, thus making 

elude: natural organic thickeners, such as agar-agar, 15 ava ilable agents wherein an optimum release rate is 

gelatin, gum arable, a pectin, etc., modified organic ach i eV ed for the active ingredient, 

natural compounds, such as carboxymethylcellulose or ^ degree of crossl j nking is determinable from a 

cellulose ethers, or fully synthetic organic thickeners, determination of the network chain length, since the 

such as polyacryhc compounds vinyl polymers, or network chain , th js the molecu]ar weight of the 

polyethers. Especially preferred thickeners are for 20 chajn , ength betwm the crosslinlcing is 

example, "Carbopol [=TM of B.F. Goodrich, Cham- deterni i ned empirically. This value divided by the mo- 

cal Company for water-soluble resins], e.g., for purely , ecn , ar wfii h , of a ^ ^ u the d q{ ^ 

or partially aqueous systems, or carboxymethylcellu- Hnking ^ empjrjca) determjnation of * he molecular 

forming composition are about 5 wt % or less and of 1«, which disclosure is .ncorporated by reference 

solvent or solvent mixture are routinely selected to 30 ,5'"' . , . ,. , . ,, f 

achieve the function described herein. The term "non- With increasing degree of crosshnkmg the free 

flowable" herein functionally refers to the characteris- volume m the network 15 diminished, and the diffusion 

tic whereby the individual gel microparticles have a "Stance « increased With routine preliminary experi- 

consistency whereby they change neither their position »«"■ the necessary degree of crossl.nk.ng to provide 

in the crosslinked silicone elastomer nor their shape. 35 the the desircd ra,e of administration (diffusion resis- 

Prior to incorporation into the device or agent of this tan <*) for a given system can be readily selected, 

invention, the gel-forming composition is convention- 1" general, it is practical to choose silicone elastomers 

ally treated to form the necessary gel and to set physio- having a network chain length of 20-500; especially in 

logical pH where desired. See, e.g., B. W. Barry, Der- tne caie of steroid hormones, silicone elastomers are 

matological Formulations, Marcel Decker, Inc., N.Y., 40 preferred having a network chain length of 50-250. 

1983, e.g., 296-35 1, which disclosure is incorporated by Methods and agents for crosslinking the silicone elas- 

reference herein. tomer are all fully conventional and are discussed in the 

While the gel containing the active medicinal agent references discussed herein, 

comprises the internal phase of the device of this inven- In order to produce the device of this invention, the 

tion, the external phase of the device comprises a con- 45 blended elastomer components can be intimately mixed 

ventional, crosslinked silicone elastomer. Preferably, an with one-third to three parts by weight of the gel con- 

addition-crosslinked RTV system is utilized as the sili- taining the active medicinal agent, using any conven- 

cone elastomer, but this does not exclude the possibility tional technique whereby the gel phase is micro-dis- 

of also using condensation-crosslinked RTV systems or persed, i.e., has a droplet size of about 5-500 urn. It is 

any other compatible system. Bicomponent systems are 50 vulcanized at from 40° to 100° C, preferably in such a 

preferred [UUmanns Encyklopaedie der technischen way that sheets are produced having a thickness of 

Chemie, 4th ed., 21 (1982), catchword "Silicones," pp. 0.5-5 mm. 

51 1 et seq.]. See also, Barry, supra, which disclosure is The transport of active agent from the device of this 

incorporated by reference herein. Suitable bicomponent invention (called "system" hereinbelow) through its 

systems, for example, comprise: 55 external boundary surface in the direction toward the 

1-10% by weight of polydimethyl hydrogen siloxane skin is caused by the concentration gradient Cis/Cas 

having an average molecular weight of 300-2,000 (Cis=concentration within, Cas= concentration out- 

1-10% by weight of 2,4,6,8-tetramethyl-2,4,6,8-tet- side of the system) and can be described as a function of 

ravinylcyclotetrasiloxane . the boundary surface A, the time t, the concentration 

10-100 ppm of platinum catalyst and vinyl-group-ter- 60 Cis, and the diffusion coefficient D: 
minated polydimethylsiloxane having an average 

molecular weight of 3,000-20,000 »=/W. t Cis, D) 
It is customary to form two components, the first 

containing the polydimethyl hydrogen siloxane and This macroscopic consideration is also valid for the 

part of the vinyl-group-terminated polydimethysilox- 65 microscopic description of the boundary surface of 

ane. The second component contains the remainder of gel/silicone in the interior of the system. Because of the 

the vinyl-group-terminated polydimethylsiloxane, the diffusion gradient, the active agent diffuses through the 

2,4,6,8-tetramethyl-2,4,6,8-tetravinylcyclotetrasiloxane, boundary surface A' of the internal phase toward the 
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external phase in the direction of the external boundary dimethylpolysiloxane (average molecular weight 
of the system. 6,000), 0.42 g of 2,4,6,8-tetramethyl-2,4,6,8-tetravinyl- 

The diffusion coefficient D' of the active agent in the tetracyclosiloxane, and 2.99 g of polydimethyl hydro- 
external phase, the length of the diffusion route 1, and gen siloxane having an average molecular weight of 
the size of the boundary surfaces A' between internal 5 350-500, and 1 5 ppm of platinum catalyst (in the form of 
and external phases determine the transport of active a toluene solution of 2,4,6,8-tetramethyl-2,4,6,8-tet- 
agent within the system: ravinyltetracyclosiloxanyl platinum) are mixed to- 

gether. 
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The variable A' is dependent on the droplet distribu- 
tion in the system and can be readily influenced by jj, e ge ] produced according to (A) is added to 
incorporation parameters. By varying the ratio of A7A the ^ cone elastomer phase; the mixture is stirred under 
over a wide range, e.g., by droplet size and amount and a vacuum (100 torr) for 20 minutes with 1,250 rpm. 
by system size, e.g., 25-500, the active agent release of u the thus-obtained dispersion is vulcanized in disk- 
the system can thus be altered. shaped film molds having a surface of 10 cm 2 and a 

It is furthermore clear from the general functional depth of j 5 mm for one hour at 60' C. 



EXAMPLE 2 

a-MM-CUX/m 20 ( A ) Preparation of the Gel Phase Containing the Active 

that a change in the release rate can be attained by Agent 

varying the diffusion coefficient D' (=diffusion within 500 mg of testosterone is dissolved in a mixture of 8.5 

the system). The change in diffusion coefficient D', as g of dimethyl diglyol, 8.5 g of "Cetiol" HE, 4.0 g of 

mentioned above, can be obtained by control of the 2J distilled water, 20.0 g of glycerol, 87% strength, 1.0 g of 

structure of the silicone elastomer phase, e.g., by con- polyglycol MG 400, and 3.0 ml of buffer solution, pH 

trol of crosslinking degree. 9.0. The solution is thickened under agitation with 0.85 

The simple variability of factors A' and D' leads to a g of "Carbopol" 934. 

SSrasjE ao (B) Prepara,ion of the Si,icone Elastomer phase 

release rate of active agent, e.g., over the range of about In a reaction vessel with agitator which can be sealed 

0. 1 to about 500 mg per day, which range can readily be to be vacuum-tight, 5 1 .37 g of vinyl-group-terminated 

extended in either direction. dimethylpolysiloxane (average molecular weight 

Packing and administration of the agent of this inven- 6,000), 0.93 g of 2,4,6,8-tetramethyl-2,4,6,8-tetravinyl- 

tion is fully conventional. 35 tetracyclosiloxane, and 0.914 g of polydimethyl hydro- 

In order to produce plasters, it is possible, for exam- gen siloxane having an average molecular weight of 
pie, to vulcanize disks of the device of this invention 350-500, and 15 ppm of platinum catalyst (in the form of 
onto an aluminum-coated substrate film, provide this a toluene solution of 2,4,6,8-tetramethyl-2,4,6,8-tet- 
film with an adhesive (contact adhesive) around the ravinyltetracyclosiloxanyl platinum) are mixed to- 
device, and seal the arrangement with a protective film. n gether. 
Similarly, any other form of agent or device for trans- 
dermal application can be employed in connection with 
the invention by routine modification of the basic de- 
vice described herein. See, e.g., Barry, supra, which The gel phase prepared as described in (A) is added 
disclosure is incorporated by reference herein. 4J to the silicone elastomer phase; the mixture is stirred 

Without further elaboration, it is believed that one under vacuum (100 torr) for 20 minutes with 1,250 rpm. 
skilled in the art can, using the preceding description, Then the resultant dispersion is vulcanized in disk- 
utilize the present invention to its fullest extent. The shaped film molds having a surface of 10 cm 2 and a 
following preferred specific embodiments are, there- depth of 1.5 mm for one hour at 60" C. 
fore, to be construed as merely illustrative and not limi- 5Q EXAMPLE 3 
tative of the remainder of the disclosure in any way 

whatsoever. (A) Preparation of the Gel Phase Containing the Active 

EXAMPLE 1 Agent 

0.8 g of estradiol is dissolved in a mixture of 10.68 g 
(A) Preparation of the Gel Phase Contanung the Active „ of g^roi, anhydrous, 49.9 g of "Cetiol" HE, 8.93 g of 
A 8 ent distilled water. This solution is thickened under agita- 
300 mg of estradiol 17-valerate is dissolved in a mix- tion with 1 .84 g of "Carbopol" 934. In order to improve 
ture of 22.55 g of glycerol, 87% strength, with 22.55 g gel structure and to set physiological conditions, a pH 
of dimethyl diglycol and 5.64 g of distilled water. The of 5.0 is provided with approximately IN sodium re- 
solution is thickened at room temperature under agita- 60 droxide solution. 

tion with 1.13 g of "Carbopor 934. To complete gel p repar ation of the Silicone Elastomer Phase 

formation and to set physiological pH conditions, the \ i r 

pH is adjusted to 5.0 with about IN sodium hydroxide In a reaction vessel with agitator, sealable to be vacu- 

solution. um-tight, 82.40 g of vinyl-group-terminated dimethyl- 

. , „.,. „ 65 polysiloxane (average molecular weight 6,000), 0.42 g 

(B) Preparation of the Silicone Elastomer Phase of 2l 4,6,8-tetramethyl-2,4,6,8-tetravinyltetracyclosilox- 

In a reaction vessel with agitator which can be sealed ane, and 2.99 g of polydimethyl hydrogen siloxane with 

to be vacuum-tight, 48.80 g of vinyl-group-terminated an average molecular weight of 350-500, and 15 ppm of 



5,071,657 

7 

platinum catalyst (in the form of a toluene solution of 
2,4,6,8-tetramethyl-2,4,6,8-tetravinyltetracyclosiloxa- 
nyl platinum) are mixed together. 

The gel phase, prepared as set forth in (A), is added, to 
5 the silicone elastomer phase; the mixture is stirred under 
vacuum (100 torr) for 20 minutes with 1,250 rpm. Then 
The gel phase, prepared according to (A), is added to the resultant dispersion is vulcanized for one hour at 60° 
the silicone elastomer phase; the mixture is stirred for 20 C. in disk-shaped film molds having a surface of 10 cm 2 
minutes under vacuum (100 torr) at 1,250 rpm. Then the and a depth of 0.5 mm. 
thus-obtained dispersion is vulcanized at 60° C. for one 10 cyampt c a 
hour in disk-shaped film molds having a surface of 10 fc.AAMri.fc. o 
cm 2 and a depth of 0.9 ram. The transdermal systems described in the examples 
above are applied, for example, to the inner side of the 
tXAMPLt 4 upper am or t0 tne chesl permitted t0 remain there 
(A) Preparation of the Gel Phase Containing the Active 15 during the intended period of administration. In Exam- 
Agent pies 3 and 5, for example, this period is 1 to 7 days, often 

7 "'S'ycoJ- invention for those used in the preceding examples. 

After cooling, 0.1 g of microcrystalline hsunde base n , f „, tt „„:„„ j„„„ v .;™, „„„ r & n .j •' , „„ 

;„,„ ,»,» «~i,..i„„. ™» „r ,t,» „„,;.„> From the foregoing description, one skilled in the art 

is incorporated into the solut.on; 30% of the active can ^ ascertajn the essentia] characteristics of this 

agent remain undissolved^ invention, and without departing from the spirit and 

The mix ure is thickened under agitation with 1.0 g of 2J thereof can make va £ QUS * h d modifica . 

SnXiZA'fi P " tions of the invention to ada P l ir 10 various usa * es and 

sodium hydroxide solution. conditions. 

(B) Preparation of the Silicone Elastomer Phase What is claimed is: 

. , . . . . . . 1. An agent useful for transdermal administration of a 

In a reaction vessel with ag.ta.or, sealable to be vacu- 30 pharmaco l ogical)v active agent> uprising: 

um-„ght, a mixture is prepared from 56.91 g of vinyl- (g) „ matr f x of > pharma( f olog ' icalIy P acce ; tabIe cross . 

group-terminated dnnethylpolys.loxane (average mo- , jnked silicone % lastomer> * om ; rising f 

lecular we.ght 6,000), 0.09 g of 2,4 6 8-tetramethyl- (j) M0% „ wei ht of a polydimel 8 hylhvdrogen . 

^' ' ',t « " y I 0 " 3 " 6 ' 3 8 ? 5iIoxane havin 8 an aver 4 m ° ] <* u ^ height of 

dimethyl hydrogen siloxane having an average molecu- 35 jqq 2 (xx) 

2,4,6.8-tetrav.nyltetracycIos.loxanyl plat.num). ]0 _ ]00 ppm Vplatinum catalyst in a vinyl 

(C) Preparation of the Device for Transdermal group-terminated polydimethylsiloxane having 

Administration of Lisuride Base *0 an average molecular weight of 3000-20,000; 

n,» „»i „i„„ ,c fWrik-.H ,„ /ai W a non-flowable, physiologically acceptable gel 

under vacuum (.00 ,orr)L 20 minutes at rpm. ^^^Z^^^^S 

Then the resultant dispersion is vulcanized for one hour 45 or , ^ , em eth and y 

at 60 C. m disk-shaped film molds. (c) an £/ ye agen , djssolved m ^ microdispersed 

EXAMPLE 5 gel phase in a concentration of at least 50 wt. % 



WPreparationoftheGel^aseContainingtheActive _ ^^ftS^Jgl ,, 



2. An agent of claim 1, wherein the active medicinal 



2.76 g of estradiol is dissolved in 49.52 g of dime- agent is a steroid hormone, an ergot compound, a , 

thylisosorbide (DMI, manufacturer: Atlas-Chemie, D- receptor blocker, a prostaglandin, a prostacyclin, a 

4300 Essen). cardioactive glycoside, or a pharmacologically active 

Under agitation, 2.72 g of hydroxypropylcellulose peptide. 

("Klucel" GF) (manufacturer: Herkules GmbH, D- 55 3. An agent of claim 2, wherein the active medicinal 

2050 Hamburg) is introduced into the solution. After 4 agent is a steroid hormone. 

hours of agitation at room temperature, a gel is formed. 4. An agent of claim 3, wherein the agent is an estra- 

m ^ration of the Silicone Elastomer Phase S'SJ^^^SS'KSa^ 

In a reaction vessel with agitator, sealable to be vacu- 60 dene, a testosterone, methandrostenolone or nandro- 

um-tight, a mixture is prepared from 47.14 g of vinyl- lone. 

group-terminated dimethylpolysiloxane (average mo- 5. An agent of claim 1 wherein said combination upon 

lecular weight 6,000), 0.55 g of 2,4,6, 8-tetramethyl- which the gel is based further comprises water. 

2,4,6,8-tetravinyltetracyclosiloxane, and 2.31 g of poly- 6. An agent of claim 1, wherein the crosslinked sili- 

dimethyl hydrogen siloxane with an average molecular 65 cone elastomer is an addition-crosslinked silicone RTV 

weight of 350-500, and 15 ppm of platinum catalyst (in elastomer. 

the form of a toluene solution of 2,4,6,8-tetramethyl- 7. An agent of claim 1, wherein the crosslinked sili- 

2,4,6,8-tetravinyltetracyclosiloxanyl platinum). cone elastomer has a network chain length of 20-500. 



8. An agent of claim 7, wherein the crosslinked sili- 
cone elastomer has a network chain length of 50-250. 

9. An agent of claim 1 wherein the solvent is ethylene 
glycol, propylene glycol, glycerol, ethylene gylcol 
monomethyl ether, ethylene glycol dimethyl ether, 5 
dimethylisosorbide, diethylene glycol, a diethylene gly- 
col ether or a polyethylene glycol. 

10. An agent of claim 1 wherein the thickener is agar- 
agar, gelatin, gum arabic, a pectin, cellulose, a ether, a 
polyacrylic compound, a vinyl polymer or a polyether. 10 

11. An agent of claim 1 wherein the thickener is a 
Carbopol or carboxymethylcellulose. 

12. An agent of claim 1 wherein the content of the gel 
component containing the active agent is 25-75 wt %. 

13. An agent of claim 1 wherein the particle size of 15 
the gel is 5-500 jam. 

14. A process for the preparation of an agent useful 
for transdermal administration of active medicinal 
agents according to claim 1, comprising suspending the 
active agent-containing gel in the components required 20 
for formation of the crosslinked silicone elastomer, and 
vulcanizing the thus-obtained suspension. 

15. In a method of transdermal^ administering a 
pharmacologically active compound in an agent suit- 
able for transdermal administration, the improvement 25 
wherein the agent is one of claim 1. 

16. An agent of claim 1, wherein the active medicinal 
agent exhibits a water solubility of about 5% or lower. 

17. An agent of claim 2, wherein the gel comprises a 
gel-forming thickener and an organic solvent having an 30 
HLB value from about 2-20. 

18. An agent of claim 17, wherein the particle size of 
the gel is 5-500 u.m. 

19. An agent useful for transdermal administration of 

a pharmacologically active agent, comprising a solid, 35 
self-supporting matrix material having dispersed therein 
8 gel with an active agent dissolved therein, wherein: 
said matrix comprises a pharmacologically accept- 
able, cross-linked, vulcanized silicone elastomer; 



10 

said gel is physiologically acceptable and is microdis- 
persed within said matrix at particle sizes of from 
5-500 urn; 

said active agent is present in the gel phase at a con- 
centration of at least 50 wt. % based on the gel 
phase; and 

said matrix material is in the form of a molded sheet 
having a thickness of 0.5 to 5 mm, 

20. An agent of claim 19, wherein the gel is based on 
a combination of gel-forming thickener, water, and a 
solvent which is a polyhydric alcohol or a polyvalent 
ether. 

21. An agent as in claim 19, which does not contain a 
backing layer. 

22. An agent of claim 19, wherein the crosslinked 
silicone elastomer is prepared from a bicomponent sys- 
tem, comprising 1-10% by weight polydimethylhy- 
drogensiloxane having an average molecular weight of 
300-2000, 1-10% by weight of 2,4,6,8-tetramethyl- 
2,4,6,8-tetravinylchlorotetrasiloxane, and 10-100 ppm 
of platinum catalyst and vinyl group-terminated polydi- 
methylsiloxane having an average molecular weight of 
3000-20,000; 

wherein the thickener is agar, gelatin, gum arabic, a 
pectin, carboxymethyl-cellulose, a cellulose ether, 
a polyacrylic compound, a vinyl polymer, or a 
polyether; 

wherein the solvent is ethylene glycol, propylene 
glycol, glycerol, ethylene glycol monomethyl 
ether, ethylene glycol dimethyl ether, dimethyl 
isosorbide, diethylene glycol, diethylene glycol 
ethers, or polyethylene glycols; and 

wherein the active agent is estradiol, norethisterone 
acetate, levonorgestrel, chloromadinone, cyproter- 
one acetate, desogestrel, gestodene, testosterones, 
methandrostenolone, or nondrolone. 

23. An agent of claim 19, wherein the silicone elasto- 
mer is vulcanized at 40°- 100 C. 
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